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shutdown system are tested no more 
than 24 hours prior to any transfer or 
tank barge cleaning operation. 

(g) Analyzers required by 33 CFR 
154.2105(a) and (j) and 154.2107(d) and (e) 
must be checked for calibration using a 
zero gas and a span gas. 

(h) The facility operator must main-
tain and make available upon the re-
quest of the Commandant and the cer-
tifying entity that certifies the VCS 
the following reliability assurance test 
program documents for two years: 

(1) All test procedures; 
(2) The dates of all tests, type of tests 

made, and who conducted the tests; 
(3) Results of the tests, including the 

‘‘as found’’ and ‘‘as left’’ conditions; 
and 

(4) A record of the date and time of 
repairs made. 

§ 154.2181 Alternative testing pro-
gram—Test requirements. 

(a) The safety system function test 
required by 33 CFR 154.2180 must be 
performed once every two weeks and 
test for the proper operation and inter-
action of the analyzer or pressure sen-
sor/switch with shutdown interlocks, 
and audible and visible alarm devices. 

(b) The calibration error (CE) test re-
quired by 33 CFR 154.2180 must be per-

formed once every month and docu-
mented as shown in Forms 154.2181(b)(2) 
and 154.2181(b)(3) of this section, to doc-
ument the accuracy and linearity of 
the monitoring equipment for the en-
tire measurement range. 

(1) The CE test must expose the 
measurement system, including all 
monitoring components (e.g., sample 
lines, filters, scrubbers, conditioners, 
and as much of the probe as prac-
ticable), to the calibration gases, intro-
duced through an injection port lo-
cated so as to allow a check of the en-
tire measurement system when calibra-
tion gases are introduced; 

(2) The CE test must check the cali-
brated range of each analyzer using a 
lower (zero) and upper (span) reference 
gas standard. Three measurements 
must be taken against each standard 
and recorded as shown in Form 
154.2181(b)(2) of this section, with the 
average of the three values in each case 
then used to calculate the CE accord-
ing to this equation (where CE = per-
centage calibration error based upon 
span of the instrument, R = reference 
value of zero or high-level calibration 
gas introduced into the monitoring 
system, A = actual monitoring system 
response to the calibration gas, and S = 
span of the instrument): 

Form 154.2181(b)(2): Calibration error 
determination. 

Calibration 
value 

Monitor 
response 

Difference 

Zero Span 

1-Zero ....................................................................................

1-Span ...................................................................................

2-Zero ....................................................................................

2-Span ...................................................................................

3-Zero ....................................................................................

3-Span ...................................................................................

Mean Difference = 

Calibration Error = % % 
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(3) The CE test must check each pres-
sure sensor/switch for upscale (acti-
vate) and downscale (deactivate) 
hysteresis around the sensor/switch set 
pressure. The calibration error must be 
calculated and recorded as shown in 
Form 154.2181(b)(3) of this section. Test 
the pressure sensor/switch three times 
and record the desired setting and the 

as-found set pressure. Calculate and 
record the difference of the two set-
tings. Calculate the error percentage 
using this equation (where CE = per-
centage calibration error based upon 
span of the instrument, R = reference 
setting of the instrument, A = actual 
response as recorded on the test instru-
ment, and S = span of the instrument): 

Record sensor ‘‘as-left’’ setting only if 
an adjustment is made. 
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(c) The calibration drift (CD) test re-
quired by 33 CFR 154.2180 must be per-
formed once every quarter and docu-
mented as shown in Form 154.2181(c)(3) 

of this section, to verify the ability of 
the instrument to conform to the es-
tablished calibration. 
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(1) The CD measurement must be 
conducted once daily for 7 consecutive 
days without making any adjustments 
to the instruments. 

(2) Conduct the CD test at zero level 
(between 0 and 20 percent of the instru-
ment span) and at high level (between 
75 and 95 percent of the instrument 
span). 

(3) Calculate and record the CD for 7 
consecutive days using the equations 
in paragraphs (b)(2) and (3) of this sec-
tion and Form 154.2181(c)(3) of this sec-
tion. 

Form 154.2181(c)(3): Calibration drift 
determination. 

Day Day/time Reference 
value (RV) Monitor value Difference Percent of RV 

Low-Level: 

High-Level: 

(d) The response time (RT) test re-
quired by 33 CFR 154.2180 must be per-
formed once every quarter and docu-
mented as shown in Form 154.2181(d) of 
this section, to determine the RT 
which is the largest average response 
time in the upscale or downscale direc-
tion. 

(1) For systems that normally oper-
ate below 20 percent of calibrated 
range, only a span (upscale) test is re-
quired. 

(2) Record the span (upscale) value, 
zero (downscale) cylinder gas value, 
and stable, initial process-measured 
variable value. 

(3) Determine the step change, which 
is equal to the average difference be-
tween the initial process-measured 

variable value and the average final 
stable cylinder gas-measured value. 

(4) To determine both upscale and 
downscale step change intervals— 

(i) Inject span (or zero) cylinder gas 
into the sample system as close to the 
sample probe as possible. Existing sys-
tems that inject the gas at the ana-
lyzer box do not need to be modified. 
However, the gas transit time between 
the analyzer box and the sample probe 
must be taken into account; 

(ii) Allow the analyzer to stabilize 
and record the stabilized value. A sta-
ble reading is achieved when the con-
centration reading deviates less than 6 
percent from the measured average 
concentration in 6 minutes or if it devi-
ates less than 2 percent of the mon-
itor’s span value in 1 minute; 
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(iii) Stop the span (or zero) gas flow, 
allow the monitor to stabilize back to 
the measured variable value, and 
record the stabilized value; and 

(iv) Repeat this procedure a total of 
three times and subtract the average 
final monitor reading from the average 
starting monitor value to determine 
the average upscale (or downscale) step 
change. 

(5) Determine the response time, 
which is equal to the elapsed time at 
which 95 percent of the step change oc-
curred. 

(i) To find this value, take 5 percent 
of the average step change value and 
subtract the result from the cylinder 
gas analyzed value as shown in the fol-
lowing equation: 

95% step change value = cylinder gas 
value ¥ (0.05 × avg. step change) 
(ii) Inject span (or zero) cylinder gas 

into the sample system as close to the 
sample probe as possible, and measure 
the time it takes to reach the 95 per-
cent step change value. 

(iii) Repeat the previous step (para-
graph (d)(5)(ii) of this section) a total 
of three times each with span and zero 
cylinder gas to determine average 
upscale and downscale response times. 

(iv) Compare the response times 
achieved for the upscale and downscale 
tests. The longer of these two times 
equals the response time for the ana-
lyzer. 
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(e) The sample system bias (SSB) test 
required by 33 CFR 154.2180 must be 
performed once every quarter and doc-
umented, to establish that the system 
has no additional influence on the 
measurement being made by the ana-
lyzer. 

(1) Conduct a close CE test in accord-
ance with paragraph (b) of this section, 
by injecting calibration gas as close as 
possible to the analyzer, eliminating as 
much of the sample system compo-
nents as possible, while still simulating 
the normal source operating condi-
tions. 

(2) If system integrity is maintained, 
and it has not become contaminated, 
the difference between the close and 
standard CE tests should be the same. 

(f) For CE and CD tests, analyzers 
and pressure sensors must meet the fol-
lowing minimum compliance require-
ments: 

(1) Oxygen analyzers must not devi-
ate from the reference value of the 
zero- or high-level calibration gas by 
more than 0.5 percent of full scale; 

(2) Total hydrocarbon analyzers must 
not deviate from the reference value of 
the zero- or high-level calibration gas 
by more than 1 percent of full scale; 
and 

(3) Pressure sensors/switches must 
not deviate from the reference value of 
the zero- or high-level calibration gas 
by more than 1.5 percent of full range. 

(g) For RT tests, each oxygen or hy-
drocarbon analyzer must respond, in 
less than 1 minute, to 95 percent of the 
final stable value of a test span gas. 

(h) For SSB tests, the analyzer sys-
tem bias must be less than 5 percent of 
the average difference between the 
standard CE test and the close CE test, 
divided by the individual analyzer 
span. 

TANK BARGE CLEANING FACILITIES— 
VCS DESIGN AND INSTALLATION 

§ 154.2200 Applicable transfer facility 
design and installation require-
ments. 

A tank barge cleaning facility’s 
(TBCF’s) vapor control system (VCS) 
must meet the following design and in-
stallation requirements of this subpart 
for a transfer facility’s VCS: 

(a) 33 CFR 154.2100(b), (c), (f), (g), (i), 
(j), and (k): general design and installa-
tion requirements; 

(b) 33 CFR 154.2102: facility require-
ments for vessel liquid overfill protec-
tion, if a TBCF receives vapor from a 
tank barge that is required by 46 CFR 
39.6001(f)(3) to be equipped with a liquid 
overfill protection arrangement and 
meet 46 CFR 39.2009; 

(c) 33 CFR 154.2106: detonation ar-
rester installation; 

(d) 33 CFR 154.2107: inerting, enrich-
ing, and diluting systems; 

(e) 33 CFR 154.2108: vapor-moving de-
vices; 

(f) 33 CFR 154.2109: vapor recovery 
and vapor destruction units; 

(g) 33 CFR 154.2111: VCS connected to 
a facility’s main VCS; 

(h) 33 CFR 154.2112: special require-
ments for vapors with the potential to 
polymerize or freeze; and 

(i) 33 CFR 154.2113: special require-
ments for alkylene oxides. 

§ 154.2201 Vapor control system—gen-
eral requirements. 

(a) Vapor control system (VCS) de-
sign and installation must eliminate 
potential overpressure and vacuum 
hazards, sources of ignition, and me-
chanical damage to the maximum 
practicable extent. Each remaining 
hazard source that is not eliminated 
must be specifically addressed in the 
protection system design and system 
operational requirements. 

(b) Any pressure, flow, or concentra-
tion indication required by this part 
must provide a remote indicator on the 
facility where the VCS is controlled, 
unless the local indicator is clearly 
visible and readable from the opera-
tor’s normal position at the VCS con-
trol station. 

(c) Any condition requiring an alarm 
as specified in this part must activate 
an audible and visible alarm where the 
VCS is controlled. 

(d) A mechanism must be developed 
and used to eliminate any liquid from 
the VCS. 

(e) A liquid knockout vessel must be 
installed between the facility vapor 
connection and any vapor-moving de-
vice in systems that have the potential 
for two-phase (vapor/liquid) flow from 
the barge or the potential for liquid 
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